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EXPLANATION 



The Commutation Columns contained in this pamphlet, are derived 
from figures published as to the Total and Permanent Disability Ex- 
perience of the Knights of the Maccabees, combined with the mortality 
experience shown by the American Table of Mortality. 

The rate of interest assumed is three and one-half per cent. 
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There are three separate tables, each giving the columns D^, N 
M* and M^. In Table A, the risk of disability ceases at age 60, in 
Table B, at 65, in Table C at 80. 

The column Mj represents the summation of the probabiUties of 
death among the active or able lives; the column M^ represents the 
summation of the probabilities of the happening of invalidism or total 
and permanent disability among them. The two columns added 
together at any age form the combined columns M, corresponding to 
D and N at the same age. 

These columns are used by means of formulae, analagous to those 
used in Life Insurance computations. 

The total and permanent disability benefit may provide for payment 
of the sum insured in case of such disability either at once or by instal- 
ments; or it may provide for the cessation of premium payments only, 
leaving the sum insured payable only at death. 

For these variations of the benefit different formulae are required. 

IMMEDIATE PAYMENT OF CLAIM 

The method of ascertaining the extra premium for this purpose is to 
compute by these tables a premium which will pay for the combined 
benefits of insurance at death or maturity of the contract or at the time 
of the occurrence of total and permanent disability, and deduct from 
this, the regular premium for the life insurance benefit. 



The formatae for the extra Anmutt Premiums are as follows: 

ORDINARY LIFE PLAN 
M,' + Mi M, 



n: n, 

LIMITED PAYMENT LIFE PLAN 
M; + Mi M, 



ORDINARY ENDOWMENT PLAN 

D:+„+(M:-M:+j+(Mi - m-i+j 

n: - n:+„ 

D,+„ + M^ — M,+„ 

N, - N,+„' 

The above formulae provide for the immediate payment of the 
claim. 

If, however, the claim for Disability is to be paid in a number of 
annual instalments, the Disability portion of the formula must be 
multiplied by the factor or decimal for such instalment. Designating 
the instalment factor by the letter / the formulae would be modified 

* 

as follows: 

ORDINARY LIFE PLAN 

M,' + /.Mi M, 



n: N, 

LIMITED PAYMENT LIFE PLAN 
M: + /.Mi M, 

K - K+n N, - N.+„ 
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ORDINARY ENDOWMENT PLAN 
D,%„+(M :- M:+J+/.(Mi - Mi+„) 

1 ■ .MM - ^^— i^^ ■ ■■-■■■■ ■■ I ■! ^^^■^^—^^■^^^■^1^1 ■ ■ ■ 

n; - NUn 

D,+„ + M, — M,+„ 



N, - N,+„ 

The instalment factors for 3}/^ per cent may be shortened up as 
follows: 

For 25 Instalments /equals 0.682 
For 20 Instalments /equals 0.736 
For 15 Instalments /equals 0.795 
For 10 Instalments /equals 0.861 
For 5 Instalments / equals 0.935 

Where the Benefit takes the form of the cessation of payment of 
premiums only, the extra premium is obtained by dividing the single 
premium for the regular Life insurance benefit, by the Annuity found 
from the Commutation columns for Total Disability, which produces 
a new premium from which the regular premium is deducted, and the 
balance is the extra premium required. * 

The formulae are as follows: 

ORDINARY LIFE PLAN 



M, n: M, 



D, d: N, 

LIMITED PAYMENT LIFE PLAN 

M, K - n:+„ m. 



D, d: N, - N,+, 

ORDINARY ENDOWMENT PLAN 
D,+, + M, - M,+, K - N:+„ 



D, D 

D,+„ + M, — M,+„ 



These extra premiums should he loaded for expense, taxes and 
contingencies* 

RESERVES 

The Reserve required in each case may be computed in a somewhat 
similar way, by first finding the Reserve for the Combined benefit policy 
and deducting from it the Reserve for the regular Life insurance policy. 

The Accumtilation formula is used and Valuation Columns for the 
purpose may be found on pages 183 and 184 of the book published by 
Landis & Eldridge, entitled, "Tables based on N. F. C. and American 
Experience, C. C. Hine's Sons Company, New York." 

The foregoing are simple (perhaps primitive) methods of getting 
the results, but they will serve for the present. 

Other more direct methods are now under investigation by the 
Actuaries of which we shall hear more anon. 






COMMUTATION COLUMNS 
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TABLE A 

Commutation Columns for Total Disability 

Ceasing at a^ 60, at 3 J^ per cent Interest 



Age 


d: 


N* 


m: 


Mi 


20 


46556.2 


975311.6 


12987.07 


589.71 


21 


44625.4 


928755.4 


12636.00 


584.37 


22 


42771.9 


884130.0 


12297.27 


578.74 


23 


40992.6 


841358.1 


11970.45 


572.39 


24 


39284.0 


800365 . 5 


11655.13 


565.39 


25 


37643.6 


761081.5 


11351.31 


557.35 


26 


36068 . 2 


723437.9 


11057.76 


548.35 


27 


34555 . 1 


687369.7 


10774.54 


538.08 


28 


33102.2 


652814.6 


10501.27 


527.40 


29 


31707.6 


619712.4 


10236.51 


516.70 


30 


30369.0 


588004.8 


9980 . 704 


506.014 


31 


29083.9 


557635.8 


9733.891 


494.999 


32 


27850.6 


528551.9 


9494 . 426 


484 . 356 


33 


26666 . 7 


500701 . 3 


9263.059 


473.751 


34 


25529.7 


474034 . 6 


9038.585 


463.195 


35 


24437 . 7 


448504.9 


8820.501 


452.396 


36 


23388.7 


424067.2 


8609.213 


441 . 092 


37 


24380.7 


400678 . 5 


8403.950 . 


429.331 


38 


21412.1 


378297.8 


8204.275 


417.156 


39 


20480 . 7 


' 3568.«5 . 7 


8009.522 


404 . 608 


40 


19585.5 


336405 . 


7819.841 


391.727 


41 


18724.9 ■ 


316819.5 


7634.621 


378.549 


42 


17897.4 


298094.6 


7453 . 543 


365.346 


43 


17101.6 


280197.2 


7276.310 


352.133 


44 


16335.9 


263095 . 6 


7102.649 


338.487 


45 


15599.0 


246759.7 


6931.671 


324.876 


46 


14889 . 7 


231160.7 


6763.393 


311.315 


47 


14206 . 3 


216271.0 


6597.033 


297.816 


48 


13547.6 


202064 . 7 


6432.464 


284 . 198 


49 


12912.0 


188517.1 


6268.641 


270.484 


50 


12297.8 


175605.1 


6105.165 


256.339 


51 


11703.4 


163307.3 


5941.336 


241.634 


52 


11127.5 


151603.9 


5777.030 


225.922 


53 


10568.9 


140476.4 


5611.658 


208.965 


54 


10026.5 


129907.5 


5444.857 


190.709 


55 


9498 . 52 


119881.0 


5276.309 


170.357 


56 


8983.43 


110382.48 


5105.887 


146.505 


57 


8479 . 22 


101399.05 


4933 . 347 


119.040 


58 


7984.32 


92919.83 


4758.483 


85.726 


59 


7498.47 


84935.51 

8 


4581.518 


46 . 839 



TABLE A 

Commutation Columns for Total Disability 
Ceasing at Age 60, at 33^ Per Cent Interest 



Age 


d: . 


n: 


m: 


60 


7019.07 


77437.04 


4402.541 


61 


6600.72 


70417.97 


4221.522 


62 


6193.38 


63817.20 


4037.381 


63 


3796.59 


57623.82 


3850.080 


64 


5410.45 


51827.23 


3659.931 


65 


5034.67 


46416 . 78 


3467.129 


66 


4669 . 26 


41382.11 


3271.965 


67 


4314.21 


36712.85 


3074.822 


68 


3969 . 74 


32398 . 64 


'2876 . 248 


69 


3636.03 


28428.90 


2676.751 


70 


3313.64 


24792.87 


2477.342 


71 


3003 . 10 


21479.23 


2278.851 


72 


2705.23 


18476.13 


2082 . 536 


73 


2421.06 


15770.90 


1889.857 


74 


.2151.63 


13349 . 84 


1702.281 


75 


1897.94 


11198.21 


1521.352 


76 


1660.71 


9300.27 


1348.298 


77 


1440.38 


7639 . 56 


1184.138 


78 


1237.10 


6199.18 


1029.560 


79 


1050. S7 


4962.08 


883.0677 


80 


881.56 


39li.21 


749 . 2938 


81 


728.72 


3029.65 


626.2683 


82 


592.41 


2300 . 93 


514.6102 


83 


472.62 


1708.52 


414.8393 


84 


369 . 19 


1235.90 


327.3931 


85 


281.29 


866.71 


251.9815 


86 


207 . 74 


585.42 


187.9418 


87 


147.36 


377.68 


134.5918 


88 


99.22 


230.32 


91.4273 


89 


62.63 


131.10 


58.1943 


90 


36.54 


68.47 


34.2256 


91 


19.27 


31.93 


18.1895 


92 


8.70 


12.66 


8 . 2685 


93 


3.06 


3.96 


2.9251 


94 


0.79 


0.90 


0.7575 


95 


0.11 


0.11 


0.1102 






TABLE B 

Commutation Columns for Total Disability 

Ceasing at Age 65, at SJ^ Per Cent Interest 



Age 


d: 


K 


M- 


20 


46556.2 


971432.2 


12722.00 


21 


44625.4 


924876.0 


12730.93 


22 


4277t.9 


880250.6 


12032.20 


23 


40992 . 6 


837478 . 7 


11705.38 


24 


39284.0 


796486 . 1 


11390.05 


25 


37643.6 


757202 . 1 


11086.23 


26 


36068.2 


719558.5 


. 10792.69 


27 


34555 . 1 


683490.3 


10509.47 


28 


33102.2 


648935 . 2 


10235.20 


29 


31707.6 


615833.0 


9971.44 


30 


30369.0 


584125.4 


9715.63 


31 


29083.9 


553756.4 


9468 . 82 


32 


27850.6 


524672.5 


9229.36 


33 


26666 . 7 


496821.9 


8997.99 


34 


, 25529.7 


470155.2 


8773.51 


35 


^ 24437.7 


. 444625.5 


8555.43 


36 


23388 . 7 


420187.8 


8344 . 14 


37 


22380.7 


396799 . 1 


8138.88 


38 


' 21412.1 


374418.4 


7939.20 


39 


20480 . 7 


353006 . 3 


7744.45 


40 


19585.5 


332525.6 


7544.77 


41 


18724.9 


312940.1 


7369.55 


42 


17897.4 


294215.2 


7188.47 


43 


17101.6 


276317.8 


7011.24 


44 


16335.9 


259216.2 


6837.58 


45 


15599.0 


242880.3 


. 6666.60 


46 


14889 . 7 


227281.3 


6498 . 32 


47 


14206 . 3 


212391.6 


6331.96 


4§ 


13547.6 


198185.3 


6167.39 


49 


12912.0 


184637.7 


6003.57 


50 


12297 .8 


171725.7 


5840.09 


51 


11703.4 


159427.9 


5676.27 


52 


11127.5 


147724.5 


5511.96 


53 


10568.9 


136597.0 


5346.59 


54 


10026.4 


126028.1 


5179.78 


55 


9498 . 5 


116001.7 


5011.24 


56 


8983.44 


106503 . 2 


4840.81 


57 


8479 . 20 


97519.76 


4668 . 28 


58 


7984 . 33 


89040 . 56 


4493.41 


59 


.,., 7498.52. 

• » • • • * 


81056.23 

10 


4316.45 



Mi 

983.77 
978.43 
972.80 
966.45 
959145 
951.41 
942.41 
932! 14 
921.46 
910.76 
900.07 
889.06 
878.42 
867.81 
857.25 
846.46 
835.15 
823.39 
811.22 
798.67 
785 . 79 
772.61 
759.40 
746.19 
732.55 
718.94 
705.37 
691.87 
678.26 
664 . 54 
650.40 
635.69 
619.98 
603 . 03 
584.77 
564.42 
540.96 
513.10 
479.78 
440.90 
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LUCIUS McADAM, Actuary 

(Life Governor American Institute of Actuaries) 

No. 1307 McGormiok Building 

Chicago , 111. 

November 23, 1910. 



Announcement is made of the publication in 
pamphlet form of COMMUTATION COLUMNS for TOTAL 
AND PERMANENT DISABILITY BENEFITS according 
to the AMERICAN AND MACABEES EXPERIENCE and 
3 1/2% interest WITH EXPLANATIONS AND FORMULAE 
by Lucius McAdam, M. Sc.{ F. A. I. A. Ex- 
President American Institute of Actuaries. 

There will be three separate tables of com- 
mutation columns of D. N. M. and Mi., with the 
disability ceasing at ages 60, 65 and 80, re- 
spectively . 

Full explanation will be given together 
with the proper formulae for this method of com- 
putation on Ordinary Life, Limited Payment Life 
and Endowment Plans; either for' immediate pay- 
ment in case of disability or of payment by in- 
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TABLE B 








Commutation 


Columns for 


Total Disability 






Ceasing at Age 65 at 3 J^ Per Cent Interest 




Age 


d: 


K 


Mt 


M* 


60 


7019.05 


73557.23 


4137.47 


394.06 


61 


6544.37 


66538.66 


3956.45 


337.77 


62 


6075.59 


59994 . 29 


3773.73 


272.95 


63 


5610.66 


53918.70 


3590.09 


197.16 


64 


5147.85 


48308.04 


3404 . 70 


109.44 


65 
66 


4681.02 
4341.30 


43160.19 
38479.17 


3221.41 
3039.98 






67 


4011.21 


34137.87 


2856.71 




68 


3690.87 


30126.66 


2670.01 




69 


3380.65 


26435 . 79 


2486 . 58 




70 


3080.94 


23055 . 14 


2301.21 




71 


2792.26 


19974.20 


2116.71 




72 


2515.30 


17181.94 


1934.18 




73 


2251.11 


14666 . 64 


1755.05 




74 


2000.60 


12415.53 


1580.65 




75 


1764,. 74 


10414.93 


1412.45 




76 


1544.17 


8650.19 


1251.55 




77 


1339:31 


7106.02 


1098.92 




78 


1150.32 


5766.71 


955 . 203 




79 


977.18 


4616.39 


820.972 




80 


819.80 


3639.21 


696 . 640 




81 


677.69 


2819.41 


582 . 243 




82 


550-97 


2141.72 


478.446 




83 


439.59 


1590.75 


385.695 




84 


343.39 


1151.16 


304.364 




85 


261.68 


807 . 77 


234 . 269 




86 


193.31 


546.09 


174.745 




87 


137.19 


352.78 


125.155 




88 


92.43 


215.59 


85.0527 




89 


58.415 


123.16 


54 . 1501 




90 


34.189 


64 . 745 


31.8999 




91 


18.090 


30.556 


16.9562 




92 


8.275 


12.466 


7 . 7529 




93 


3.018 - 


4 . 191 


2.7766 




94 


0.906 


1.173 


0.7667 




95 


0.267 


0.267 


0.2575 
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TABLE C 








Commutation Columns for Total Disability 






Ceasing at Age 80 at 33^ Per Cent Interest 


A 


Age 


d: . 


n: 


MJ 


K 


20 


46556 . 2 


953938 . 2 


10835 . 66 


3461 . 78 


21 


44625.4 


907382.0 


10484.60 


3456.44 


22 


42771.9 


862756 .6 


10145.87 


3450.81 


23 


40992 . 6 


819984.7 


9829.05 


3444.46 


24 


39284.0 


778992 . 1 


9503.72 


3437.46 


25 


37643.6 


739708 . 1 


9199.90 


3429.42 


26 


36068 . 2 


702064.5 


8906 . 35 


3420.42 


27 


34555 . 1 


665996 . 3 


8623 . 13 


3410.15 


28 


33102.2 


631441.2 


8349.87 


3399.47 


29 


31707.6 


598339.0 


8085.11 


3388.77 


30 


30369 . 


566631.4 


7829.30 


3378.08 


31 


29083 . 9 


536262.4 


7582 .49 


3367.07 


32 


"27850.6 


507178.5 


7343.02 


3356.43 


33 


26666 . 7 


479327.9 


7111.65 


3345.82 


34 


25529.7 


452661 . 2 


6887 .18 


3335.26 


35 


24437.7 


427131.5 


6669 . 10 


3324.47 


36 


23388 . 7 


402693.8 


6457.81 


3313.16 


37 


22380.7 


379305 . 1 


6252.54 


3301.40 


38 


21412.1 


356924.4 


6052.87 


3289 . 23 


39 


20480 . 7 


335512.3 


5iB58.12 


3276.68 


40 


19585.5 


315031.6 


5668.44 


3263.80 


41 


18724.9 


295446 . 1 


5483.22 


3250.62 


42 • 


17897.4 


276721.2 


5302.14 


3237.41 


43 


17101.6 


258823.8 


5124.90 


3224.20 


44 


16335.9 


241722.2 


4951.24 


3210.56 


45 


15599.0 


225386.3 


4780.27 


3196.95 


46 


14889.7 


209787.3 


4611.99 


3183.38 


47 


14206 . 3 


194897.6 


4445.63 


3169.89 


48 


13547.6 


180691.3 


4281.06 


3156.27 


49 


12912.0 


167143.7 


4117.24 


3142.55 


50 


12297.8 


154231.7 


3953.76 


3128.41 


51 


11703.4 


141933.9 


3789.93 


3113.70 


52 


11127.5 


130230.5 


3625 . 62 


3097.99 


53 


10568.9 


119103.0 


3460 . 25 


3081.03 


54 


10026.4 


108534 . 1 


3293.45 


3062.78 


55 


9498 . 5 


98507 . 7 


3124.90 


3042.43 


56 


8983.44 


89009.15 


2954.48 


3018.97 


57 


8479 . 20 


80025.71 


2781.94 


2991.11 


58 


7984 . 33 


71546.51 


2607 . 08 


2957.80 


59 


7498.52 


63562.18 


2430.11 


2918.91 
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